u

) <

The University of Osaka
Institutional Knowledge Archive

e | B76a-ECTIC & 2 EAMLATE DR ) >/ SEIEEH DM IC
B 3 ELEIE O < BRFRHORT TR

Author(s) |#MF, #£XK; @M, 3

Citation |HAXREZFHRARFHMSS. 1988, 48(7), p. 894-905

Version Type|VoR

URL https://hdl. handle.net/11094/15990

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



BABEMSEE 48 (7), 894-—-905, 1988 (FE63)

Whﬁcrmiéﬁ%ﬁ%%@ﬁﬁvVﬂ%ﬁ@%ﬁm%#é
BN O B RO BF 52

WRERFEFBEREEHE CEF | MRl

"oH#H B ok
FRERTH AR v 2 - hatas
i 7N =

(FBFN634F 2 A 4 B 2513810
(BBFN63SE 5 H 24 H B RIERZH)

Diagnosis of Mediastinal Lymphnode Metastasis of Primary
Lung Cancer by ¢Ga-ECT
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The resolution, linearlity and absorption correction was experimentally studied.

The images of Ga-ECT were compared with planar images to evaluate the detectability for hot
lesions. The hot lesions with different sizes, depths and activities were prepared within the acryl
cylindrical phantom, 30 cm in diameter. In addition, diluted §7Ga-citrate was enclosed in a thin box to
make a model of sternum and it was placed on the cylindrical phantom. The detectability for hot
lesions within the phantom with or without sternum was better in ECT than in planar image. The
image of ECT were not affected despite of presence of the sternum model.

Clinically, Ga-ECT was preformed on 40 preoperative patients with lung cancer (squamous cell
carcinoma 22, adeno carcinoma 9, large cell carcinoma 4 and other 4). The operative findings of
mediastinal lymphnode (N2) metastasis were compared with those of ECT, planar image and
computed tomography (CT).

The diagnostic accuracy of Ga-ECT for metastasis was superior to planar image in sensitivity
but inferior in specificity because of it’s high sensitivity to the inflammatory change. The sensitivity of
each modality was 71% by ECT, 50% by planar and 85% by CT. The specificity of each modality was
54% by ECT, 69% by planar and 50% by CT. ECT and CT had many false positive cases and the most of
false positive cases in CT were squamous cell carcinomas. Therefore ECT will become a useful
adjunctive diagnostic method to detect N2 metastasis, especially to rule out false positive cases in
squamous cell cacinoma.

(62) HAERSE 548% %75



mH Bk fi1k

=
=

I #&
FE O FEATEIG I X O FHROHE LR ) v
AfER (N2BT) OFELXFET 2 L3 Eb
BHTEETHAH, ChiHLTHER LI T
WBDIE, EECTThHoHH, LTLLHERRS
LSz, “Gav vy F /57 4 —bLEIN
SEEOMIMSEcF B S hTE s, BEIN
MoOBERLH LD bHHE, REBCKITHRFER
BXF ORMBICKE B X OHEAER D b, HEHICHE
ENDLHCLEOMBND D, AP TEHGa-
ECTo N2HFO2ZMick 5 H A2 HET
% 7- % 7Ga-ECT 0 EBHIRF 21T 5 &L 3,
GadD oy P ARy PIZDO2WT T F A F—A
A= EECTOBRHBEOBEE T2 77V
b — A EBREPITo . RIT, ERKFIE L T408ID
Bt = AT RE (7l 0%7Ga-ECT A R & R B &G & 0
HL, #0 N22WitgicoE S5+ —44—2F
Y UER CT & B L.
I. 5 &
(1) BEBHHAR
(i) fFAfSEs X Uk
FRERIRHBEERN S v F AT — A
Z 8 ZLC-75001z > v F % » 7 2400 % EAE L 7o
Lo, FREZENE2REER v FI AT
GCA-90A it GMS55A * Efs Licb o AW
to. F— 2 INEIX64X64= + Y v 7 AT 5FEM20
BR2FAO AT v 7EEEH 5\ 2128 X128< b
) v 7 AT 6 EE0BM60 RO AT v 7EEET
FFote, BERCE7ANE—FAy 277 BD=
7o a viEREW, 7 4 4% — i1 Butterworth &
%\ X Sheep and Logan /8 L7z,
(i) vvFh £+ 70FE
ECTH7 7 v } — AREREHS AZ-617% A
WTGa-ECT DEBHBRN 2T . SRER
o7 7 v b —na (Fig. 1a) I line source A
e S REE DB T oo, WEBIZY -2 2
v v b X b A{ER FWHM % #lE L (Fig. 2),
Wi EEED 7 7 v + — & (Fig. 1b) #HWT
BEERMEC OV THAAN,
IR FHIEZ D\~ T
WIEH], MEBOBRE T —2%pz, 6), Pz

EFI634 7 A25H

(63)

895

L—su—-l-—su—-l-—w—-L—su—-j

2

mm

Fig. 1 a. Phantom used for evaluation of spatial
resolution, b. Phantom used for evaluation of
linearity
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Fig. 3 Phantom for hot lesions. Hot lesions with
various sizes and activities were placed in vari-

ous depths. A haot plate simulating the sternum
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Fig. 4 Spatial resolution of ECT. FWHM in vari-
ous depths in the phantom.

Fig. 5 Linearity of SPECT value.

fa

fib
Fig. 6 Absorption correction using equation 1 (a) and equation 2 (b), The latter
showed excellent correction for ahsorption.
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Fig. 7 Absorption correction using equation 1 and

equation 2.
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Fig. 8 Comparison of detectability between ECT
and planar image for hot lesion of 2cm in diame-
ter.
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Fig. 9 Comparison of detectability between ECT
and planar image for hot lesion of lem in diame-
ter.
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(i) ¥Ga-ECT, 75+ —4 -, CT O2W
€ (Table 1), (Table 2) (Table 3)

Fiivges o> SELARZY FUERR U v < E5#E R 1% Table 1
DT & T4 N2EFIZ 1461 (35%) TH-
o, WICHBE A - N2o 2o\ T o
ECT, 753 —4 2 — RO CT ©#EE i Table
20ML T, ThFhOZHENDOLHEY
Table 312" L7z, 14610 N2JEFI @ sensitivity
W ECT71%, 75—+ 2 —250%, CT 85%C
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Table 1 Histologcal type of mediastinal
metastases

9-*(:1‘&::3{;';']10“S Adeno ng—ﬁe Other Total

Number 23 9 4 4 40
Metastases 8 2 1 3 14
% 35% 2% 2% % 3%

Table 2 Diagnostic accuracy of mediastinal
lymphnode Metastasis on lung cancer proved by
surgery

positive Negzative

ECT Planar CT ECT Planar CT

True 10 6 11 14 18 11
Squamous g ¢ 7 g 15 4
A?le(ﬂggarciv 1 0 2 4 5 3
Lz::rajlge cell 0 0 0 0 0 3
Others 3 2 2 1 1 1

ECT Planar CT ECT Planar CT

12 8 11 4 8 2

alse Sauamous g5 g,
Ageocend g p 5 3 2 g
Lz}:rg:e cell 3 3 0 1 1 0
Others 0 0 0 0 1 1

Table 3 Diagnostic accuracy of mediastinal
lymphnode Metastasis on lung cancer proved by
surgery

ECT Planar cT
Accuracy i; =60% :; =60% g; =63%
Sensitivity ig =71% 1(3 N =43% ;; =85%
preiae 14?12 B 1sliis )i 11{1-111 R
Elfétig?ve value 102?12 =45% I{il =43% ;; =50%
g;'ee%aizit‘;\?e value i; =78% é:i =69% i; =85%
AARENSE $488 #7585
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Table 4 Frequency of false positive cases

ECT Planar CT
Squamous cell 6/15 3/15 9/13
Adeno 3/7 2/7 2/5
Large cell 3/3 3/3 0/3
Other 0/1 0/1 0/1
Total 12/26 8/26 11/22

Table 5 ECT and CT combined diagnosis for
squamous cell carcinoma 21 cases

ECT ECT & CT
CT combined pathology
findings daiagnosis
ECT(+)
(=) TN
CT(->
ECT(=) TN TN TN TN
=X TN
CT(+) FN
ECT(+) TP TP TP TP
(+) TP TP
CT(+) FP FP FP FP
ECT(—) TN TN TN
(=2
CT{-) FN

TP : true positive
FP : false positive

TN : true negative
FN : false negative

Table 6 Diagnostic accuracy of mediastinal
lymphnode Metastasis on squamous cell car-
cinoma

ECT  Planar CT ECT+CT
Sensitivity (765/936) (540/%) (gg/% ) (?’65/986 )
Specificity (599/ 9165) (18259165) (3?1/‘%3) (35{9163)
Accuracy (1655/ %3) (lefg/ 9263) (1512/%1) (1?'51/9261)

# o1z, 2647 © FE N2£E il © specificity & ECT
54%, 77+ —4 A —69%, CT50%TH -1z,
FZHRILECT60%, 77+ —4 4 —260%, CT
63% & 3FBIEZ R RILD T, BEEFOM
BB oA ECT & CT Tild e h £, CT
TR ECT X W BELERICE L Zbhi(Table
4.

(i) RELEMzsF5ECT &£ CT0ffH
2

HEFN634 7 A25H
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@ b B2 o FE N2FE §ilic 3s 11 % 815 i 411
ECT 21569 6 # (40%) TH -7cdicxL CT
121374 9 7l (69%) & EETH -7 (Table 4),
LI CRFELEEMZBR-TECT £ CTOZh
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Tiebhb, (1) CT #EtETH ECT »E#EETH
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EfRbDORILY KIEN Y v BEBEO K
NEWELTEEL L,

DlogikEsr @A+ 2L CT (+), ECT
(—)DEFDPA CT O L TIHEEMETDH - IciEF
oh5FINEREERD, CT oL TIRERBMT
H ot EFORBEBEC T 1o R T
Hote, ECT(+), CT(—)oHEd, bbbl
ECT T3 ABHETH - 1 fEFH 1 FIEEK I
5RWiERZE (Table 5).

EZXRIIZECT, CT £ h X h¥iE Ti265%,
52%TH-1ch, ToOGHEBKICTN%~ALEL
7= (Table 6),

(iii) fEH
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MATIER CREBFMICKESE T O ) v k%
DIFAD bt B X RER ©KF BoFIRICER
lE»rRbh 3 (Fig. 10ab), ¥Ga 77 +—1
A —20Y, FRE~OEB P LM TH 52 (Fig.
10c) [ESETO Y v Ao EE L, THET
H-ic. CT (Fig. 10d) T, [ESETOY v
AEEXTHE O THS, ECT (Fig. 10e,) T,
B, MEMETLRESETOY v fi~D
EEVHABTH - T,

fEFI 2 (Fig. 11)4 BUR R0 R LB O Fift
HATIE G CREZMICEHERE ) v E RO )
VABERNRD bR, 777 —41 2 —(Fig
11a)TiE, REERUMHP~OERIIBLNTDH
BHEFEH LR L CHERE ) v HER D
hic (Fig. 11b). ECT ##i& (Fig. 11c) RO
N (Fig. 11d) TIXERE O LR E L <#thR
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Fig. 10 Case 1. Lung cancer originated in left B6
with subcarinal lymphnode metastases
(squamous cell carcinoma). a, b. Chest Xray
revealed tumor shadow in 56 of the left lung. c. ¥
Ga planar image showed marked accumulation
of the primary tumor but no apparent accumula-
tion in the mediastinum. d. CT showed the pri-
mary tumor and enlargement of subcarinal
lymph node. e, . ECT transverse image and
coronal image showed accumulation of subcar-
inal lymph node clealy (=),
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Ga 73+ —4 A —J R X AHERY v 52
W D S A 1 3 25 35 1T X > THEE 4 T sensitivity 1
30%~100%, F#380%, specificity (£50% ~94%,
SEHTIR EIELDENRD D EE 5 T ig 39,
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1la

11b

Fig. 11 Case 2. Lung cancer originated in right Bl with paratracheal lymph node
metastases (squamous cell carcinoma). a. *’Ga planar image showed the abnor-
mal accumulation in the primary tumor but no apparent accumulation in the
mediastinum. b. CT revealed primary tumor and adjacent mediastinal lymph
node enlargement. ¢, d. ECT transverse and coronal image showed mediastinal
lymph node accumulation clearly («).

(70) BAERSE #48% #7155




903
TRANEVEREE IMAGE

i 20 ha 1
£T6a

e
1 =Gy
BOTATION ﬂ
ECT

X i.00

64
ETGa-Lung
1. ILAHARA

62 M IMIIMAGACTL@3.IM KOBE UMIV

M IMiIHAGACTIOS. IN KOBE UNIV HOSPITAL

EEFIGIE 7 H25H



904

Y, MROREIKIFE I X OHEL LB L T
BETEDL O ot FBig, BFo ECT o
BEoM bk - T, F—2 B2 FTHICNET S

ENTE, LV ELOBERYELIENRZEINS,

ECT DZER 5 fRRE, WEBEMMYE, WO RIE
EEmowT

ECT o B 1c X - TECT Bz 3\~ T
BRI T HEMGRENBRIFTHHZEBLD
BREERELYTR T EHNEH S A, BRIEIER
BILTRbELEF v FRLHr v FBOR 1
PEAZRT WA, Zhiz®Te D X 5 i cold
lesion # 23 A HFEDKRHBICIFELTH 5 5%Ga
D & 5 7g hot lesion D HICIIREY]TH - .
TR 2 2FHICEHA LA, hot lesion 15t
LTREFRBIIERZ R Licicd, BRI
2H%EA LT,

ECT: 75— 2A—CoBERICoO T
7Ga # i\~ T ECT @ hot lesion iz 5 #H =
BT TF—A A= L BT Db OERNER
2T o 1R, BHRCEETSRFIROME
WEZbhI, 1. ¥vFHh A 708E, 2. F—
# DINEF RIS X OULERERT, 3. 7 4 v 5 — 2%
INHEDEE, 4, 77V b —2HlD w275
FIEE, 5. 77 v b — APH® hot lesion ¥ &
CEETH 5,

INLORFIFEACIBRD - THEET D
W, ERTl, 2, 3REBEERFAELA—Kr, Fik
4, S5 TEHRTEEDIERD ST\ IREE
Lz, ZOEEIZ X 5T hot lesion 33 % #H
BBIL7 57— 2 =22 by ECT #ihie b o
TWaEWHERYB.

YGa-ECT W7 FF—1 2 -8B LTY v
NEOBRHERELS EbLbLRWE LI HELH S
W, SEIEBOEERT -2 Th ECT 2275 +—
A A= L T sensitivity D &\ EHAUR X
iz, LasLiehib, ECT X sensitivity 238\ K
[, specificity (575 >+ — 4 £ — 214 5 Tuiz,
5 5 22 ¥ I sensitivity & specificity (3 # K 3 5
L DTH 5D HGa-ECT D413 specificity DE
TXGa DRFE~NOEBEHLFE L THH,Ga &~
VFII 74 0T bht W HETHD, EES

(72)

Ga-ECT 1o X 5 IR B O RET v < SR 21

[EDGa-ECT OB D EMN 33T 48EMH:
Vv R EEALD 5. RBFEEBOEMIC I
TECT & CT 03B MERICERLBD A, &
DFEHEE L TRRFE LB KM ) v - SEL
TV TVECMZ, CT2Z2HRY vt ix
RESTHETHEHE, “Ga-ECT 345EH Y v 2
IS EBET 50, BWESERL VHEL, o
BB Y v I U ER L kB &2 E 2 S
ha, Bx3RFERECBR->TCT & ECT®
DERZE R Ty, BORER B, Bk
L CTixGa DEFHZE S E <, micro metastasis 7
B\ e, BEIYEETH B L EbhS,
CTiek} 5 N2Z2Ki D BREDHRECIXIEZ X
64% ~88%, sensitivity (142% ~80%, specificity
67%~91% L MEINC X - TIEN D D, 2
EORBRLLI-TEDL-TL B, SE0FH~D
7 — 2 T hFh63%, 85%, 50% & specificity
BOPEMERZR LD, ZHIIRTEEEEN
ZLBENLLDEEDRE, )V Vv AGEBOR
BIE¥EL LT 1 Xlem Dl L2 BB & Lk
By, OO B L, BRI ERT 5
LEDOBMEEIRDIELETH S LT 5,
CTBXOVECTTHEATH B DI, micro
metastasis TH 5, §E CT TREMTH -7k
FROY v AT, A micro metastasis @ 7=
DIZECT TBM L e BB FELEEED 1 fl%
LI, 77~ b — ASEERT hot lesion DERE
2lem Th, WERASy 277V FOIESHHIE
7.5cm DESTHIRPETELELYRIET S &,
micro metastasis MHTE HATREM DB B &
Ezibhb,

=
A=

V. &

1, “Ga-ECTD 7 7 v b — A ERIC L 545
HIBRFHC B\ TR ARRE, BEER L, BIUH
EDKF®1Ti -7,

2, "GaD 77 v+ — KRBT AEBHBKES
12T hot lesion iz 35 HifE% ECT RV~ 5
F—A A — 2 THB L7, hot lesion DIEXT
BREOE X 5HBHBIECT 2 X5T W
e, ¥ 1B 7 7 v b — AR OB BE, 75—
A A= ELLSBREEMET Lid, ECT Tk

HAEMEE #H48E H75




mH '#E fh1g 905

BEAEHEI R ST,

3. MifEF M G406 1) 5 N2t HHEB T s\
T, ¥Ga-ECT, 79 —1 2 -, CT O lEw
Tinote. EBRAELhTH60%, 60%, 63%,
sensitivity (%71%, 43%, 85%, specificiity i%
54%, 69%, S50%TH -7,

4, "Ga-ECT X7+ —4 » =2 ICHBE L T
sensitivity 123 < h T iedd, BEMEE LIz b F
@ &\~ sensitivity % 7k L, specificity I2 % & -
p

5. Ga-ECT » CT & o BEBHERI» B -

Fr At OT e L 0 B S L bl O3 e e Z
o 3y L e o v W | A O TR O T K= Ny

87Ga-ECT & CT 0t HZ W LR LB\
TEHERTHB LB,

Ba#zsichich, MHiEMEMEREY 2 EE
FIFCERE e WEERL T, FRBEEB W
TeHELGVICRERIIBRAR € v 2 —0#EETCEL
LB LB ET,

TR AR OEEQET2EILKEHRFES IR THE
L,

X [y

1) PEHRE | RIS 3 5 Ga-citrate & v
7777 4 —OfFHEOBR--FHRTEAICS T
%I, BEfk, 26: 751—755, 1981
DeLand FH, Sauerbrunn BJL, Wilkinson RH
Jr, et al: %Ga-citrate imaging in untreated
primary lung cancer—Preliminary report of
cooperative group. ] Nucl Med 15: 408—411,
1984
3) David ML, Thomas EW, Edwin SC, et al:

The application of *Ga scanning in determin-

ing the operability of bronchogenic carcinoma.

Radiology 128 : 707—709, 1978
4) Alan DW, Peter JJ, Michael BB, et al: Gal-

lium scintigraphy in bronchogenic carcinoma.

The effect of tumor location on sensitivity and

specificity. Chest 86 : 178—183, 1984

2

R

5) Neumann RD, Sostman HD: Medical imag-
ing *Ga scintigraphy of the thorax. Chest 86:
253—256, 1984

6) Pannier R, Verlinde I, Puspowidjono I, et al:
Role of gallium 67 thoracic scintigraphy in the
diagnosis and staging of patients suspected of
bronchial carcinoma. Thorax 37: 264—269,
1982

T ——RKAG--, BBRE, RERE, L@ s
%59Ga-ECT OEERFHE—"Ga > v+ 27 5 7 4+ —
L o HEGERS, Radioisotope, 31 : 343—349, 1982

8) T, (EEEE MR, SRR fi  FHREAES
ok s T-, N-HTofiraisHiio E2=E—Bl
Flhc2o\ - C O EEHE & O LbE, Bk, 24: 165
—174, 1984

9) PEILFEAT, REIE, REFFE—, fib  CT I X B
RERERR ) v -~ EiEE © B — I ER6 341 % s
fc—, [fif, 25:977—985, 1985

10) #F R, M@=, FlEcZ, il oW
FHEIC s B K% CT & Modt X 52207, Mk, 26:
381—390, 1986

11) =4HEE, TREBEEES, LZEHR, fl @ i ot
BR Y v AR5 CT LRI s v
woifiiie CT FTR & ot tobesd, B, 26: 643
—-649, 1986

12) RUEHREIE, WAAMSE, EFFESEMmT, i @ BRI
ORI AR S Ic k5 CT oF ki
W OFEM, fifE, 25: 581—588, 1985

13) BEEE, AT B P b kE AL

AT fffE LR Y v EiERE O CT 2l —45 18

e oM 2T, FiEE 26: 769—-777,

1986

Osborne DR, Korobkin M, Rabin CE, et al:

Comparison of plain radiography and comput-

ed tomography in detecting intrathoracic
lymphnode metastasis from lung carcinoma.

Radiology 142: 157--161, 1982

Daly BDT Jr, Faling LG, Pugatch RD, et al:

Computed tomography. An effective technique

for mediastinal staging in lung cancer. J] Thor-

ac Cardiovasc Surg 88 : 486—494, 1984

14

St

15

et

FEFI634 7 A25H

(73)



